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Abstract. Consumer informedness plays a critical role in 
determining consumer choice. Companies now use hyper-
differentiation and resonance marketing strategies to benefit 
from the long-tail. We test the theory of consumer informed-
ness in a field experiment. The data are from two stated choice 
experiments in the pubic transport industry in the Netherlands. 
The increasing implementation of smart card and mobile tech-
nology provides opportunities for service providers to achieve 
new best practices in revenue management. The results pro-
vide evidence for trading down (purchase the product with the 
lowest price) and trading out behavior (purchase the product 
that suits a specific need). They also have implications for pric-
ing and revenue management for public transport market.  
Keywords: Consumer informedness, hyperdifferentiation, 
resonance marketing, revenue management, smart cards, stated 
choice experiment, technology strategy, transport market.  
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1. INTRODUCTION 
The impact of increased information availability is 
considered by the theory of consumer informedness and 
the practices associated with resonance marketing. These 
have been used to explain the behavior of well-informed 
consumers and the strategies that firms should follow in 
order to sell to them most effectively. Clemons et al. [7, 
p. 150] define hyperdifferentiation as the situation where 
firms can produce almost anything that appeals to con-
sumers and they can manage the complexity of the in-
creasingly diverse product portfolios that result. Reso-
nance marketing is the strategy of developing products 
that produce the strongest favorable responses among 
targeted segments of the consumer population. Firms can 
sell a vast variety of products according to consumers 
heterogeneous needs, and consumers react to products 
that precisely meet their needs and desires.  
Consumer informedness refers to the degree to which 
consumers know what products are available in the mar-
ketplace, with precisely which attributes and at precisely 
what prices [5]. It is considered as the key driver of reso-
nance marketing [6]. It becomes important in determin-
ing consumers willingness-to-pay. Nowadays, consum-
ers are increasingly informed of firms product offerings. 
Their willingness-to-pay increases when there is a fit be-
tween consumer preferences and product attributes. In-
formed consumers will pay more for what they truly 
want, and stop buying products with which they are dis-
satisfied. As opposed to the traditional way of designing 
a product that targets the mass market and attracts the 
largest number of consumers, today firms are actively 
searching for strategies to provide more choices to con-
sumers. This way, they can exploit consumers willing-
ness-to-pay, and design and differentiate products that 
are suitable for much smaller groups of consumers, all 
the way to the individual level.  
Clemons and Gao [6] suggest that, with consumer in-
formedness, consumer purchase behavior can be charac-
terized as trading down and trading out. Trading down 
means that the consumer wants to buy something be-
cause it is the best discount offering, or it offers the best 
price among adequate alternatives that can minimize dis-
appointment. Trading out, in contrast, means that a con-
sumer is looking for the product or service that offers the 
best fit, irrespective of price. Using the theory of con-
sumer informedness, our objective is to examine how 
firms leverage consumers fully-expressed demand pref-
erences, explore their product attribute space, and design 
product and service offerings to capture profitable re-
sponses among the targeted segments of consumers.  
The past decade has witnessed an increased applica-
tion of revenue management, and the use of quantitative 
analysis techniques such as consumer segmentation and 
pricing optimization to deal with capacity allocation and 
demand management. The successes of firms such as 
American Airlines and National Car Rental have encour-
aged scholars [22] and practitioners [20] to explore the 
possible benefits from revenue management. Their suc-
cess can be attributed to increased availability of con-
sumer information [13], the ease of changing prices due 
to the new technologies [22], and the availability of ef-
fective tools and methods for analyzing demand data for 
price changes. 
Even though the role and value of information in 
revenue management has been acknowledged [13, 22], it 
has received little empirical attention. This paper exam-
ines the use of innovative ITs for revenue management in 
the public transport industry in the Netherlands. IT in-
vestments there reflect the recent pervasive adoption of 
smart card and mobile technology around the world [4]. 
These technologies allow service providers to capture 
more information on consumer travel behavior and to be 
more informed. The new information includes the loca-
tion to and from which they travel, what time they travel, 
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how frequently they travel, etc. Our research questions 
are: (1) What theoretical basis can aid us in understand-
ing the impact of consumer informedness? (2) How can 
smart card and mobile technology be leveraged to make 
hyperdifferentiation more effective? (3) How can we 
characterize the consumer response toward revenue 
management in IT-enabled business contexts?  
We use an innovative method  a stated choice ex-
periment [18]  and test for trading down and trading out 
behavior for two types of products with 1,000-plus con-
sumers in a European public transport market. Consistent 
with the theory [6], in our field experiments transport 
service consumers are fully informed of the different 
product offerings consisting of product attributes and as-
sociated levels they can select. They decide what they 
want, evaluate their choice well, and decide to pay what 
they think the service is truly worth. We demonstrate that 
the use of mobile ticketing technologies enabled by 
smart cards and mobile phones help service providers to 
build a hyperdifferentiated public transport market, and 
generate performance gains resulting in higher social 
welfare. 
In §2, we introduce our main theoretical perspective. 
Then, in §3 we describe our research context and de-
velop our hypotheses. §4 introduces our research meth-
odology. In §5 we specify a choice model and discuss 
our empirical findings. We discuss our primary findings 
in §6 and conclude with contributions and limitations. 
2. THEORY 
The theory and modeling ideas for this research in-
volve consumer informedness primarily, and also hyper-
differentiation, revenue management, and choice theory.  
2.1. Hyperdifferentiation and Resonance Marketing 
Hyperdifferentiation. Hyperdifferentiation is differ-
entiation almost without limit. Hyperdifferentiated prod-
ucts can be as diverse as the needs and desires of the 
consumers who buy them. It reflects an organizations 
ability through IT to produce almost anything for a mar-
ket it thinks might sell [7]. For example, hyperdifferen-
tiation by a food and beverage retailer involves the 
choices it makes to alter the flavors in its food and bev-
erage products. Other hyperdifferentiating actions in 
marketing include colors and styles, or options packages 
in consumer durables. Some firms may vary parameter 
settings in software that supports services, for a unique 
level of service to a customer. This approach involves 
implementing new ways to develop, market, and sell 
anything the firm chooses to offer to consumers who ex-
press heterogeneous demand preferences [5]. With hy-
perdifferentiation, price is no longer the principal deter-
minant when consumers choose among alternative prod-
ucts and services. 
Hyperdifferentiation is enabled by information, 
which can generate unprecedented profitability for the 
firm. The products affected range from physical products 
(e.g., book purchases via Amazon.com, to services from 
P2P lending networks (e.g., www.prosper.com), casino 
gaming, hotel stays and airline reservations (www.price-
line.com, www.farecast.com). For example, in the craft 
beer industry, consumers can obtain reviews on thou-
sands of beers by using sites such as Ratebeer (www. 
ratebeer.com). This way, consumers are better informed 
about the taste and quality of a product. Clemons et al. [7] 
report the top quartile reviews are predictors of success 
for a launch of a new beer with a premium price. It pre-
dicts the maximum a consumer is willing to pay.  
Resonance Marketing. Resonance marketing re-
quires an understanding of the demand side. It empha-
sizes what the firm knows about what each consumer 
segment wants to buy and is willing to pay. It can iden-
tify un-served and under-served consumer segments. The 
essence of resonance marketing is harnessing and guid-
ing the supply side of hyperdifferentiation [5]. Although 
firms can produce anything, they typically find it most 
beneficial to produce exactly what their customers want 
to buy. For example, Air Canada has recently shifted to a 
simplified fare structure with branded products including 
Tango and Tango Plus. Each branded product has unique 
characteristics that are essentially soft qualifiers that al-
low customers to self-select themselves into the targeted 
segmentation. For example, with Tango Plus, the 
newly launched low-fare pricing option, customers can 
purchase flights in the form of multi-trip passes, in ten or 
twenty one-trip increments. Prices start at CAN$189 
each-way and are valid for travel anywhere within the 
route network of Air Canada, Jazz, or their regional part-
ners. Tango Plus sales increased by 39% in 3Q 2007, 
and 34% in 4Q 2007 over 2006, an indication of the effi-
cacy of the approach [1]. 
Firms are engaging in hyperdifferentiation and reso-
nance marketing strategies for a variety of reasons. (1) 
Complexity penalties are lower and firms now can hy-
perdifferentiate their products and services in ways that 
were never possible without IT. They also can communi-
cate with the market easily, and emphasize the value 
propositions that enable customer retention. (2) Competi-
tion discounts are greater, with the number of competing 
firms in the market. This helps them to maintain their 
market shares. With more information available to con-
sumers, firms are able to increase the effectiveness of 
their competition discounts. (3) Compromise discounts 
occur when consumers purchase a product that is differ-
ent from what they would ideally like to purchase, and 
these are now greater too. When consumers become 
more aware of what is available, compromise discounts 
tend to go up. This prompts the firm to differentiate its 
products. (4) When consumers do not have full informa-
tion about a products attributes due to information 
asymmetries, the products will sell with uncertainty dis-
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counts  to consumers. Increased consumer information 
reduces the uncertainty discount, so the benefits of dif-
ferentiation increase. 
2.2. Consumer Informedness and Purchase Behavior 
Consumer informedness is viewed as the critical 
driver for the success of resonance marketing. More in-
formation will reduce consumer uncertainty about a 
product, and thus a consumer will be willing to pay more 
for what she wants. The upshot is that the consumer will 
experience a sense of delight in the presence of the in-
creased information that encourages them to make pur-
chases. Clemons and Gao [6, p. 8] argue that this ap-
proach comes close to near-elimination of all aspects of 
uncertainty, allowing latent differences in preferences to 
become manifest in consumers preferences for less 
common products, and allowing these preferences to 
manifest themselves in terms of what these consumers 
buy and what they are willing to pay. 
When firms hyperdifferentiate, consumers exhibit 
two kinds of purchasing behaviors different from tradi-
tional consumer behavior observed under the mass mar-
ket strategies that have been applied by most firms in the 
last twenty years. They are trading down and trading out 
[6].  
Trading Down. With trading down, consumers 
choose products that have not only the lowest price, but 
also the ones that are unlikely to disappoint them or cre-
ate unnecessary uncertainty. In the case of airline travel, 
for example, these are the consumers who purchase the 
super-discount or last-minute tickets offered by the air-
lines. These consumers have a low willingness-to-pay. 
They also may have a threshold that defines how much 
of a trade-off they make for other product attributes.  
Trading Out. With trading out, consumers look for 
products that give the best fit. The fit between a con-
sumers needs and the attributes of a product is critical. 
This group is interested in other attributes of a product 
than price (e.g., convenience). For instance, business 
travelers will pay more for a non-stop flight with a short 
travel time. And in the public transport industry, if rail-
way service providers can provide services that permit 
true origin pickup and true destination delivery, this will 
be attractive to consumers when they make purchases.  
2.3. Revenue Management  
Revenue management deals with selling the right 
product to the right consumer at the right time for the 
right price to maximize firm revenue. Not all firms are 
able to employ revenue management strategies in their 
businesses. The ones where such strategies are possible 
have these characteristics: (1) On the demand side, the 
more  heterogeneity of consumer preferences, the more 
potential there will be for a firm to exploit this heteroge-
neity to improve revenues [22]. Demand should exhibit 
some kind of informational complexity, like variations 
due to weather, or changing patterns on holidays, or day 
of the week. (2) On the supply side, a firm should oper-
ate with relatively fixed and inflexible capacity and pro-
duction constraints, and it may not be able to cope with 
variations in demand. Also, products and services it of-
fers should be perishable (e.g., rental cars, hotel rooms) 
and cannot be held in inventory beyond a certain time. (3) 
In addition, firms should have relatively high costs but 
low marginal costs of production. (4) A firm should have 
the capability to capture abundant consumer data via IT. 
Advanced infrastructure is needed to collect and store 
demand data and automate pricing decisions. This ap-
plies to firms as well as industries as a collection of firms 
with similar characteristics. 
2.4. Choice Theory 
People make purchase decisions based on many crite-
ria simultaneously. Thus, it is challenging to understand 
consumer choice under complex market conditions. We 
have identified the appropriateness of a discrete choice 
model to study consumer choice. This area of modeling 
and theory in marketing and economics has developed 
rapidly during the past decade [2], due especially to the 
research innovations of economist and Nobel Laureate, 
Daniel McFadden [19].  
Discrete choice models represent random utility-
based choices, a perspective that originated in economics. 
Random utility models have several bases. (1) Choice 
behavior is systematically related to the attributes of the 
considered alternatives. (2) For each attribute of an al-
ternative, individuals assign or attach a psychological 
weight as a means of expressing their perception. These 
perceptions, according to random utility models, are 
connected systematically with measurable values of the 
corresponding attributes. (3) Individuals then aggregate 
the weights of the individual attributes to create an over-
all evaluation of a given alternative. (4) This valuation is 
made up of a systematic utility component based on the 
observable aspects and a non-observable random utility 
component based on the unobservable aspects. A con-
sumer will reliably select the most advantageous alterna-
tive, and so can be viewed as a utility maximizer.  
Choice theory suggests three steps to follow to un-
derstand consumers preferences in an experimental field 
study setting. First, we need to understand the range of 
possible choices that may be observed. Second, we need 
to design an experiment and ask respondents to select 
one of the available alternative options. Third, we need 
to employ statistical or econometric modeling methods to 
identify the key patterns present in the data [3, 14, 19]. 
3. CONTEXT AND HYPOTHESES 
We next discuss our research setting and develop the 
hypotheses that we will examine in this research. 
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3.1. Research Context 
Public transport plays an essential role in most 
economies. With mobile ticketing enabled by smart cards 
and mobile phones, service providers are learning their 
consumers travel behavior with more precision. This 
permits the adjustment of services and prices to support 
improved operations and higher revenues. Not only does 
revenue management become possible for service pro-
viders, but also it is possible for them to implement hy-
perdifferentiation and resonance marketing approaches.  
We chose the new high-speed train service launched 
in 2009 between Amsterdam, Netherlands and Paris, 
France for an empirical test of two theory-based hy-
potheses on consumer informedness for four reasons. (1) 
The railway industry is a pioneer in differential pricing 
and has used price discrimination since the 1800s.
1 (2) 
Trans Link Systems (TLS) (www.translink.nl) delivers 
seamless ticketing and fare collection solutions for the 
public transport system throughout the Netherlands.
2 Us-
ing smart card technology, this contactless ticketing in-
frastructure covers trains, metro, trams, and buses, pro-
viding travelers with convenience and satisfaction. (3) 
Primary service providers face high costs of delivering 
appropriate infrastructure and services (e.g., Internet, 
SMS, mobile, platform terminal), while competing with 
other modes of transportation, to gain market share. Ser-
vice providers also actively engage in revenue manage-
ment initiatives. (4) The firm has a need to develop a 
travel product portfolio, and a variety of service pack-
ages for consumers, to derive sustainable advantage.  
3.2. Hypotheses 
Travelers are different. Their heterogeneity comes 
from their travel frequency, distance, origin-destination 
city-pair, number of interchanges, and payment owner-
ship. Travel purpose is a driver of purchase behavior in 
most transportation industries. Commuters, business 
travelers, and leisure travelers are common market seg-
ments. Service providers design differentiated travel 
products to target them. Travel purpose cannot be cap-
tured by service providers without asking consumers. 
                                                 
1 The 19th-century French economist Emile Dupuit had this to 
say about the early railways: It is not because of the few thou-
sand francs which would have to be spent to put a roof over the 
third-class carriage  What the company is trying to do is pre-
vent the passengers who can pay the second-class fare from 
traveling third class; it hits the poor, not because it wants to 
hurt them, but to frighten the rich  Having refused the poor 
what is necessary, they give the rich what is superfluous (Du-
puit [11], quoted in Ekelund [12, p. 275]). 
2 TLS was established in 2002 by Connexxion, GVB (Am-
sterdam), HTM (The Hague), the NS (Dutch Railway Com-
pany) and the RET (Rotterdam). [They] provide 80% of public 
transport services in the Netherlands  [and] also work in 
partnership with the remaining public transport companies, 
united in the trade association MOBIS [23]. 
Instead, travel frequency, a near proxy for travel purpose, 
can be easily obtained by using mobile ticketing.  
Thus, we chose to use travel frequency to character-
ize heterogeneous consumer demand. Consumers who 
travel with different frequencies will exhibit different 
purchase behaviors for different travel products. We dis-
tinguish among consumers who are high, medium and 
low-frequency travelers. Medium and low-frequency 
travelers are usually leisure travelers who mostly pay for 
the trips themselves, and thus are price-sensitive. High-
frequency travelers are mostly commuters or business 
travelers, who receive travel reimbursements from their 
employers or tax benefits. They are less price-sensitive 
and seek the product that provides the best fit with their 
preferences. We propose the following two hypotheses: 
x  Hypothesis 1 (The Trading Down Hypothesis). 
Low and medium-frequency travelers will exhibit 
stronger preferences in choosing the cheapest prod-
ucts  evidence of trading down behavior. 
x  Hypothesis 2 (The Trading Out Hypothesis). 
High-frequency travelers will exhibit stronger pref-
erences in choosing products that best fit their pref-
erences rather than relying on price  evidence of 
trading out behavior. 
4. METHODOLOGY 
We next explain why a stated choice experiment is 
adequate to test the theory and how we conducted it.  
4.1. The Stated Choice Experiment Approach 
When faced with a product choice, consumers are 
likely to use features they are familiar with and will con-
sider new features in their choices as long as they are 
made available and presented clearly [25]. We need to 
use a research method that allows us to (1) present prod-
ucts and services that are unavailable at the time of the 
study; (2) fully inform consumers with potential product 
offerings identified from firms product attribute space; 
and (3) assess the relative benefits that consumers attach 
to various attributes of the products. We have selected a 
stated choice experiment approach to collect data and 
test theory.  
A  stated choice experiment presents hypothetical 
choice situations to decision-makers and asks them to 
state their preferences between different alternatives. It 
involves a careful design of multiple experimental at-
tributes and levels of each attribute [18]. This method is 
based on the premise that any product or service can be 
described by its characteristics or attributes. It also em-
phasizes the idea that a decision-maker values or ex-
presses utility which depends upon the nature and levels 
of these characteristics. Stated choice experiments have 
been used in a wide spectrum of industries such as mar-
keting, transportation, and health economics. The ex-
perimental design permits the representation of the deci-
sion-makers choices as a function of the attributes of 
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each alternative, personal characteristics, and unobserved 
effects captured by random components.  
4.2. Experimental Procedure 
Step 1: Identification of Product Attributes and 
Levels.  We interviewed senior executives, reviewed 
relevant academic and practitioner literature, and exam-
ined service offerings to select product attributes and 
levels. The product attributes that we found to be of in-
terest include: travel mode, price, travel time, the time 
window for travel, the percentage of refund options, and 
the availability of a reserved seat. See Table 1. 
Table 1. Stated Choice Attributes and Levels 
ATTRIBUTE  DEFINITION  LEVELS 
Travel  
  Mode  Mode of travel  1: New service 
2: Current service 
Price  Trip price (by cur-
rent / new service) 
1: High price 
2: Medium price 
3: Low price  
Travel  
  Time 
Amount of in-vehicle 
travel time 
1: Short travel time  
2: Medium travel time  
3: Long travel time 
Time  
  Window 
Validity of travel 
times 
1: Valid all day  
2: Invalid am peak 
3: Invalid am/pm peaks 
Refund    % refund if consumer 
cancels prepaid trip 
1: High % refund 
2: Med. % refund 
3: Low % refund 
Reservation    By SMS, mobile, at 
platform, online 
Yes 
No  
Note. The attributes are disguised to protect private information. 
Step 2: Design of Experiment. Once we finalized 
the attributes and their levels for each experiment, we 
specified the number of choice sets and alternatives in 
each choice set using a fractional factorial design [18, 
21]. An efficient choice design was used to fill the choice 
sets, which gives higher efficiency in parameter esti-
mates.  A full factorial design involves 162 choice sets 
(3u3u3u3u2). See Table 2.  
Table 2. Choice Set in Our Stated Choice Experiment 
TRAVEL 
PRODUCT 
ATTRIBUTES 
TRAVELING FROM AMSTERDAM TO ROTTERDAM 
Choice Set 5 Out of 15 Sets 
      Choice 1                Choice 2               Choice 3 
Travel Mode  High-Speed Train  High-Speed Train  Current  
Price  4 higher price  17 higher price  Current 
Travel Time  24 minutes faster   30 minutes faster   Current  
TimeWindow  Valid all day  9am-4pm, 6pm on  NA 
Refund   50% refund  90% refund  NA 
Reservation  No Yes  NA 
Note. When the consumer is presented with the above alternatives, one al-
ternative must be chosen from among them. Choice Set 5 is an example.  
To capture consumers purchase behaviors, we de-
signed two related public transport products and con-
ducted two experiments. The products are: (1) general 
pricing designed for medium and low-frequency trans-
port services consumers; and (2) subscription pricing, 
designed to benefit high-frequency travelers, who travel 
more than three times a week. They find it troublesome 
to purchase a ticket that is only valid for one day. They 
may want a monthly pass for convenience. A refund op-
tion is not available for the subscription product. 
Step 3: Presentation of Experiment. We designed 
an interactive computer-aided survey questionnaire to 
collect data. It has four main parts: screening questions 
for selecting the relevant respondents; questions on the 
respondents travel behavior; the stated choice experi-
ments involving two products; and consumer demo-
graphics, including age, gender, education, household 
composition, car ownership, and employment status.  
The experiment is real because we asked consumers 
to evaluate a specific trip that they most frequently trav-
els between an origin-destination city-pair, with a spe-
cific travel product  either her current choice or a new 
product. It is dynamic because, based on consumers an-
swers about their current travel behavior, we designed 
individual experiments with origin-destination city-pairs, 
actual prices and actual travel times. In Table 2, the city-
pair Amsterdam-Rotterdam is given by this consumer as 
the most frequently traveled origin-destination. We then 
calculated price and travel time, and presented these in a 
choice set to this particular consumer.  
We pre-tested the questionnaire with twenty ran-
domly selected employees in the public transport com-
pany and 100 consumers to evaluate the effectiveness of 
our questionnaire. Average task completion time for re-
spondents was thirty minutes. They did not indicate dif-
ficulties with the tasks. Discussions resolved any issues. 
4.3. Respondent Selection and Data Collection 
We used an Internet panel from a leading marketing 
research firm to collect data  one of the largest in the 
Netherlands. Members received a standard reward 
(clix that can be converted to money) for participating 
in the research. This has the advantage that respondents 
were experienced and can handle complicated preference 
surveys. Respondents are likely to be motivated by the 
pay they receive for responding. In addition, the Internet 
panel respondents are reliable; members who fill in sus-
picious questionnaires are periodically removed. During 
data collection, each respondent received an email from 
the marketing research firm with an invitation to join the 
project. After the respondent entered the secure website, 
they were presented with a description of the future high-
speed services, and information on smart card ticketing 
and reservation systems implementation. After reading 
the core concept, each respondent was asked to respond 
to twelve or fifteen different choice sets similar to the 
one shown in Table 2, depending on their current travel 
frequency. The respondents were asked to choose among 
one of the three presented travel products, including the 
one they now use. Data collection occurred from No-
vember 15 to December 6, 2007. Screening respondents 
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and cleaning the data yielded 1,313 valid responses.
3 
We used three main criteria to select respondents. 
First, we only invited respondents who considered using 
the High-Speed Train for all or part of the trips they were 
making at the time of the survey. Second, we selected 
only those respondents who lived within the relevant 
catchment area. We operationalized a catchment area as 
the postal code areas where consumers are apt to have 
travel time gains when they choose to travel by high-
speed train, compared to continuing to use their current 
mode of travel. Third, the respondents are either train 
users or car drivers. We excluded travelers who traveled 
by air, since the comparative costs are prohibitive, and 
do not reflect meaningful comparisons for most people. 
5. EMPIRICAL RESULTS 
We next discuss our analysis and results.  
5.1. Model Specification 
Since product choice is a discrete individual decision, 
we use a discrete choice model to explain individual 
choice behavior. We assume that consumer i will choose 
a travel product j for her new travel option only if this 
option maximizes her utility. Since we cannot directly 
observe the utility that each product delivers to each con-
sumer, we assume that a consumers utility for a travel 
product is a function of the observable product character-
istics of that product. The utility of consumer i selecting 
travel product j can be written as Uij = ELXij + Hij, where  
Xij is a vector of observable product attributes of product 
j,  i is a vector of estimated coefficients, and  ij is an er-
ror term for utility differences resulting from all of the 
unobservable factors. Consumer i will select product j if 
and only if Uij > Uim,  j z m for another product m. 
Each alternative product consists of a set of attributes 
that may explain consumer choices in the hypothetical 
choice context. These include travel mode (TM), price 
(P), travel time (TT), time window (TW), an after-sales 
option to obtain a partial refund (REF), and reservation 
(RES). Thus, the utility can be expressed with the func-
tional form: Uij = f(XTM, XP, XTT, XTW, XRES, XREF).  
To take into account product alternative-specific 
variables Xij and consumer-specific variables Zi, such as 
an individuals origin-destination, travel frequency, 
travel distance, and demographical information, we use a 
                                                 
3 Six percent of sample respondents were from 18 to 24 years, 
32% from 25 to 39, 37% from 40 to 59, and 25% older than 60. 
They were 52% male, 42% with two persons in the household, 
and 77% having a drivers license. 41% of respondents at-
tended high school or college, and 12% held degrees (bache-
lors, masters or Ph.D.). 52% of respondents earned less than 
50,000, 19% earned 50,000 to 100,000, and 2% earned 
above 100,000. 28% chose not to answer. 70% were car driv-
ers and 30% train users. 10% traveled with high frequency, 
71% with medium frequency, and 19% with low frequency. 
multinomial logit (MNL) model [2, 10, 24].
4  Its func-
tional form is given by 
1
exp( )
Pr( 1)
exp( )
ii j j i
ij J
ii j j i
j
XZ
Y
XZ
E J
EJ
 

  
 ¦
, 
where  i indicates the separable effect of a product alter-
native-specific variable on the probability of a consumer 
choosing one product over another. The  j coefficients 
capture the effects of product j relative to the base prod-
uct. 
5.2. Effects Coding and Model Estimation 
We implemented effects coding to create new vari-
ables for different attribute levels, so that the non-linear 
effects of the attribute levels can be measured.
5 We 
keyed off the lowest attribute level for each variable to 
accurately estimate the relative impact on respondents 
choices. This removed any confounding of the base at-
tribute level with the mean of the consumers utility 
function [16]. We estimated our MNL models using 
maximum likelihood estimation [2, 18]. 
Some observations are independent across the indi-
viduals but not always independent within the individu-
als. We used robust standard errors for model estimation. 
A positive estimated  -value, or main effect for an attrib-
ute, means the probability of selecting the travel product 
will increase if this attribute is increased from the lowest 
level to this level.
6 The probability of selecting the new 
travel product increases when price is reduced (high to 
low), travel time is reduced (long to short), ticket validity 
                                                 
4 Hensher and Greene [15, p. 2] note that regardless of what is 
said about advanced discrete choice models, the MNL model 
should always be the starting point for empirical investigation. 
It remains a major input into the modeling process, helping to 
ensure that the data are clean and that sensible results  can be 
obtained from models that are not cluttered with complex re-
lationships .... Another alternative is a mixed logit model [3], 
which incorporates characteristics of individual consumers and 
products they can select among. It does so in a way that permits 
the analyst to deal with situations where error terms associated 
with different choices are correlated (unlike MNL models, 
which assume independently and identically distributed errors). 
We are working with multiple modeling approaches to see 
which yields the most robust and managerially informative re-
sults for our context.  
5 We varied Price, Travel Time, Time Window, and the after-
sales Refund option at three levels; so two degrees of freedom 
and two variables are necessary. We coded for the lowest level 
with -1 and the other two higher levels with +1. The estimated 
parameters for the two variables show relative impacts of 
changing from the lowest to one of the higher levels. For at-
tributes that only have two levels Travel Mode and Reserva-
tion, we coded just for the lower and higher levels. See Hensher 
et al. [16] for a similar treatment.  
6 For the two-level attributes, the utility for the lowest level is   
- . For attributes with three levels, the relative utility of the 
third level is the negative of the sum of the other two   values. 
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is longer (9am-4pm and 6pm on to entire day), refund is 
increased (low to high), and reserved seats are available 
(no to yes).  
5.3. Evidence for Trading Down  
Our estimation results are shown in Table 3.
7, 8   
Table 3. MNL Model Results in General Pricing 
ATTRIBUTE  VARIABLES  COEFF.  MAIN 
EFFECT 
Travel Mode 
  
High-Speed Train 
Current mode 
-0.848
*** 
 0.848  -0.848 
Price 
  
  
High  
Medium 
Low 
-0.572
*** 
-0.093
*** 
 0.665 
-0.665 
Travel Time 
  
  
Short  
Medium  
Long  
 0.116
*** 
 0.023 
-0.139 
0.139 
Time  
Window 
All day 
After 9am 
9am-4pm, 6pm on 
 0.250
*** 
-0.073
*** 
-0.177 
0.177 
Refund 
  
  
High % 
Medium % 
Low % 
 0.323
*** 
 0.065
*** 
-0.388 
0.388 
Reservation 
  
Reserved seat 
None 
 0.213
*** 
-0.213  0.213 
Notes: 41,940 obs., log-likelihood = -24,756.87
***, McFadden R
2 (or 
pseudo-R
2) = 0.148. Signif.: = 
***p < 0.01. 
The parameters represent the part-worth utility for 
each attribute level. We use Travel Mode to capture all 
unobserved attributes associated with the mode choice. 
This is the choice between consumers current (car or 
train) and future mode (High-Speed Train). This pro-
vides an assessment of switching inertia. A negative co-
efficient means that the current mode was chosen more 
often than the future mode alternatives. Besides this iner-
tia, the main effect of attribute Price is the highest (  =  
-0.665, p < 0.001). Also, the combined main effects of 
the after-sales Refund option (  = 0.388, p < 0.001) and 
                                                 
7 As the first step of stated choice modeling analysis, we pre-
sent the baseline model for trading down and trading out. A 
pseudo-R
2 of 0.148 (p < 0.001), and Hosmer and Lemeshow's 
goodness-of-fit test (p < 0.001) indicate our model fits well. 
Except for Medium Travel Time, the other variables are signifi-
cant (p < .01). Correlations for the variables were all less than 
.40, except High Validity and Medium Validity at 0.748. All  
variance inflation factors (VIF) values are below 10, so multi-
collinearity is not an issue [17]. According to Hensher et al. 
[16], multicollinearity is not a problem for full orthogonal-
designed stated choice experiment data, because the columns 
are independent from one another.  
8 There were 1,313 responses: 932 medium and low-frequency 
travelers, and 381 high-frequency travelers. In the general pric-
ing experiment, each respondent was presented with 15 choice 
sets, and each set had 3 alternatives. Each alternative had one 
observation, being chosen or not chosen. This yielded 932·15·3 
= 41,940 observations. In the subscription pricing experiment, 
12 choice sets were used, with 381·12·3 = 13,716 observations.  
Reservation (  = 0.213, p < 0.001) are almost equal to 
the effect of Price. This means some combination of the 
two services may be sufficient to overcome any price 
barriers. The effect of Travel Time (  = 0.139, p < 0.001) 
is the lowest among all attributes. So any speed gain 
compared to the planned high-speed service will not at-
tract more consumers compared to the changes in other 
product attributes. Note that our baseline travel time is 
the standard High-Speed Train service. 
These results show that the attribute Price is the most 
important product attribute among all of the ones that we 
explored. Because our general pricing experiment is 
conducted for medium and low-frequency consumers, 
this suggests that these consumers value price the most. 
They are most likely to replace their current purchase 
with an alternative product that has lower quality (shorter 
validity or no reserved seat) but is less expensive. This 
provides evidence of trading down behavior. So our 
Trading Down Hypothesis (H1) is supported. 
5.4. Evidence for Trading Out 
Next, we look at the subscription pricing experiment 
results in Table 4.
9 Similar to general pricing, we calcu-
lated the main effects of each attribute and used Travel 
Mode to represent consumer switching inertia. There is a 
higher switching inertia for high-frequency consumers 
compared to the medium and low-frequency consumers.  
The results also suggest that consumers who travel 
frequently place a much higher value on Time Window, 
which is the time validity of the monthly subscription 
product, compared to the medium and low-frequency 
travelers. In particular, we find that the level variables 
for part-worth utility for Time Window, valid all day (  = 
0.825, p < 0.001) have the highest impact. The magni-
tude of impact is even bigger than the Price attribute lev-
els (  = -0.524, p < 0.001). This result is logical: most 
high-frequency consumers are commuters, or business 
travelers who have much tighter schedules compared to 
the lower-frequency travelers, who are mostly leisure 
travelers. These high-frequency travelers prefer to pur-
chase a travel product that is valid all day. They will pay 
much more to have such a product so that they do not 
need to worry about peak and off-peak ticket validity. 
This result is preliminary, but nevertheless indicates that 
high-frequency consumers have a stronger preference for 
choosing a travel product that best suits their needs. This 
provides the evidence of trading out behavior, and thus, 
our Trading Out Hypothesis (H2) is also supported. See 
                                                 
9 The pseudo-R
2  of 0.211 (p < 0.001) and Hosmer and Le-
meshow's goodness-of-fit test (p < 0.001) indicate that the sub-
scription pricing model fits well. Except for Medium Travel 
Time and Medium Price, the other variables were significant at 
the p < .01 level. We noted a relatively high correlation at 0.64 
between High Validity and Medium Validity. Otherwise, multi-
collinearity is not a problem based on the VIF diagnostics. 
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Table 5 for a summary. 
Table 4. MNL Model Results in Subscription Pricing 
ATTRIBUTE  VARIABLES  COEFF.  MAIN 
EFFECT 
Travel Mode 
  
High-Speed Train 
Current mode 
-1.095
*** 
 1.095  -1.095 
Price 
  
  
High 
Medium 
Low 
-0.524
*** 
-0.013 
 0.537 
-0.537 
Travel Time 
  
  
Short 
Medium 
Long 
 0.035
*** 
 0.074 
-0.109 
0.109 
Time Window 
  
  
All day 
After 9am 
9am-4pm, 6pm on 
 0.825
*** 
-0.499
*** 
-0.326 
0.326 
Reservation 
  
Reserved seat 
None 
 0.126
*** 
-0.126  0.126 
Notes: 13,716 obs., log-likelihood ratio = -7,498.89
***, McFadden R
2 
(or pseudo-R
2) = 21.1%. Signif.: = 
***p < 0.01. 
Table 5. Hypotheses and Findings 
HYPOTHESES  RESULTS 
Hypothesis 1 (The Trading Down Hypothesis). 
Low and medium-frequency travelers will exhibit 
stronger preferences in choosing the cheapest 
products  evidence of trading down behavior. 
Supported 
Hypothesis 2 (The Trading Out Hypothesis). 
High-frequency travelers will exhibit stronger 
preferences in choosing products that best fit 
their preferences rather than relying on price  
evidence of trading out behavior. 
Supported 
6. FURTHER ANALYSIS 
We now consider issues of consumer segments, 
switching inertia, and customer profitability gradients to 
further enrich our understanding of hyperdifferentiations 
impact on consumer choice and firm profitability.  
Consumer Segment Models. So far, we have used 
data from all our respondents to estimate our MNL mod-
els for two product experiments. Next, we use three seg-
mentation criteria based on journey characteristics, and 
develop consumer segment models. These criteria are 
travel frequency, origin-destinations city-pairs, and the 
travelers current main mode of transport. Consistent 
with the public transport service providers practices, we 
categorize  travel frequency into three levels: low, me-
dium, and high-frequency. These are the same criteria we 
used for the two product experiments that we discussed 
so far. High-frequency travelers travel more than three 
times a week. Medium-frequency travelers travel less 
than three times each week but more than three times a 
year. Low-frequency travelers travel even less. The sec-
ond segmentation criterion is origin-destination city-
pairs. We consider three major origin-destinations  
Amsterdam/Schiphol-Rotterdam (AS-R), Amsterdam/ 
Schiphol-Breda (AS-B), Rotterdam-Breda (R-B)  which 
are served by High-Speed Trains operating in the catch-
ment area. The third segmentation criterion is the current 
travel mode, being car or train. Figure 1 shows the rela-
tive effects for the segment model attributes. Due to 
space limits, we only show results for the general pricing 
experiment; subscription pricing gives similar results. 
Figure 1. Main Effects of Attributes in Segments 
 
Each horizontal bar is scaled to 100%, to compare 
relative weights of attributes across different segments. 
The main effects of the attributes are quite different 
across segments, as the results suggest. We see that the 
relative weight for price varies considerably across seg-
ments. For example, medium-frequency travelers who 
currently use the train and travel between Amsterdam 
and Breda (AS-B-Train-Medium) are the most price-
sensitive consumers. (They have a relatively higher util-
ity for price.) Similarly, the users who travel by train be-
tween Rotterdam and Breda with low frequency (R-B-
Train-Low) are most likely to purchase the service if a 
higher refund option is available. (They have a relatively 
higher utility for the after-sales refund option.) We noted 
there are different levels of consumer preferences within 
each segment. This allows service providers to target 
strategically appropriate consumers, provide the most 
suitable product, and achieve higher profitability. So, 
service providers will be better off serving higher-
frequency travelers with a travel product valid the entire 
day. Why? These consumers place higher value on this 
product attribute compared to other attributes. These re-
sults are of interest to service providers who want to en-
ter and compete in a hyperdifferentiated public transport 
market. To wit: Although the firm can now make what-
ever [it] wants to make, it is most beneficial to produce 
exactly what the customer wants to buy [5, p. 8]. 
Switching Inertia. Switching inertia occurs for a 
number of reasons: reluctance to change, habits or pref-
erences for the status quo, satisfaction with current prod-
uct offerings, the lack of real or credible alternatives, and 
consumer loyalty. To explore consumers reluctance to 
change, we compared the Travel Mode for the MNL 
segment models and show the results in Figure 2. 
 
 
 
Proceedings of the 42nd Hawaii International Conference on System Sciences - 2009
8 
 
Figure 2. Customer Switching Inertia 
 
The inertia increases when consumers travel with low 
frequency, by car, and travel between Amsterdam and 
Breda (A/S-R). We also see that females have higher in-
ertia than males. The results also show that consumers in 
all segments need to be offered recognizable value to 
persuade them to consider a new alternative. The combi-
nation of the after-sales refund option, time window for 
the validity of the ticket, and seat reservation could over-
come the segments switching barriers. Service providers 
need to reach an inertia breaking point to make a busi-
ness case and encourage consumers not to return to their 
baseline  Travel Mode. They also need to reveal their 
consumer needs-based segmentation map to move for-
ward in developing hyperdifferentiation strategies. 
Customer Profitability Gradient. Our transport 
market exhibits a strong customer profitability gradient. 
This refers to the presence of extreme differences in 
profitability between the best and the worst customers in 
a market [8, p. 22]. Service providers can take advan-
tage of the customer profitability gradient identified for 
each of the micro-segments, along the dimensions of 
travel frequency, origin-destination city-pairs, and cur-
rent travel mode that we discussed.  
The differences in profitability exist because there is 
a difference in firms cost to serve customers [9]. In pub-
lic transport, providing services at peak hours (7-9am 
and 4-6pm), compared to off-peak hours, is very expen-
sive. If a great difference exists among customers in 
preferences for departure time, firms can identify the 
customer profitability gradient and focus on serving the 
most profitable customers during the peak hours and off-
load the unprofitable ones to the off-peak hours. We ana-
lyzed customer departure time preferences and plotted 
them by different travel purposes in Figure 3. 
The results show that 51% of commuters and 41% of 
business travelers depart from home between 7-9am, 
whereas 34% of business travelers and 50% of leisure 
travelers travel right after the peak between 9-11am. The 
demonstrated large customer differences in travel time 
provide firms with the opportunity to be profitable by 
reducing costs through lowering peak-load traffic while 
generating additional revenue. 
 
Figure 3. Departure Time Pattern by Travel Purpose 
 
7. CONCLUSION 
Drawing on the theory of consumer informedness, we 
empirically tested trading down and trading out behavior 
in a public transport market. Consumer informedness 
plays a critical role in determining consumers willing-
ness-to-pay. With the availability of smart cards and mo-
bile technologies, service providers will be informed of 
consumers individual demand preferences and, thus, can 
better leverage the effective use of hyperdifferentiation 
and resonance marketing. A customer profitability gradi-
ent allows the High-Speed Train provider to introduce 
efficient pricing and revenue management strategy.  
Based on choice theory and using a stated choice ex-
periment,
10 our study provides an empirical assessment 
of how service providers: (1) explore the relevant prod-
uct attribute space; (2) design their product offerings to 
capture the most profitable responses; and (3) implement 
an information-based strategy to profit from the available 
customer profitability gradient. For managers seeking 
feedback on how customers view their offerings, choice 
modeling provides a  method of turning customer-
driven feedback into profitable and sustainable strategies 
for retaining and capturing market share [25, p. 10].  
Consumers have different perceptions of value, so the 
existence of this customer profitability gradient allows 
firms to design new product offerings along value di-
mensions that are in their design range. Resonance mar-
keting requires understanding of the demand side, so that 
the firm knows what each customer segment wants to 
buy, and how much it is willing to pay. Traditional 
strategies for products targeted to the mass market can be 
augmented through the recognition that increasingly in-
formed consumers engage in trading down and trading 
out behavior. From this base, they can work toward bet-
ter accommodating consumer behavior in their revenue 
management decision-making. Thus, firms can create a 
new connection between their revenue management and 
                                                 
10 Compared to the stated choice method, the revealed prefer-
ence method deals with observed choices and works with real 
and objective values. Thus, it has higher external validity. A 
combination of both data can result in better estimation results. 
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resonance marketing strategies. With consumer inform-
edness, strategies involving resonance marketing can de-
emphasize prices in consumer shopping decisions and 
help firms to gain sustainable competitive advantage. 
This supports  the predicted move from a reliance on 
mass-market fat spots to a strategy based on profiting 
from high-margin sweet spots [5].  
There are limitations. First, using a mixed logit model 
would permit us to account for heterogeneous tastes of 
consumers. Second, payment ownership  who actually 
pays for the travel product  has an influence on willing-
ness-to-pay too. Additional analysis of this issue will 
likely provide greater power for interpreting trading 
down and trading out behavior in the transport market.  
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